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the resulting structure. Accordingly, the present invention is considered to have been 
possibly invented by those skilled in the art based upon the two cited inventions 



Enclosure: Korean Patent Publication No. 1996-035818 
Korean Patent Publication No. 1996-035821 



24 January 2003 

Tae-joon Seo/Examiner 
Examination Division 4 
Korean Industrial Property Office 



o. 

Attorney Docket No. 5649-91 5 PATENT - 

ID 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE « 

e. vj^Jl^ " 

In re: Min-hee Cho et al. ««y — oj _ o©< 

Serial No.: To Be Assigned 
Filed: Concurrently Herewith 

For: METHODS OF FORMING SPIN ON GLASS LAYERS BY CURING REMAINING 
PORTIONS THEREOF 



January 30, 2002 

BOX PATENT APPLICATION 
Commissioner for Patents 
Washington, DC 20231 



SUBMITTAL OF PRIORITY DOCUMENT 



Sir: 



To complete the requirements of 35 USC 119, enclosed is a certified copy of the 



following Korean priority application: 




20792 

PATENT TRADEMARK OFFICE 

Telephone: 919/854-1400 
Facsimile: 919/854-1401 
Our File No. 5649-915 



"Express Mail" mailing label number EL 733099007 US 
Date of Deposit: January 30, 2002 



I hereby certify that this paper or fee is being deposited with the United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 CFR 1.10 on the date indicated above and is addressed to BOX PATENT APPLICATION, 
Commissioner for Patents, Washington, DC 2023 1 



Commissioner tor Patents, Was 
Candi L. Riggs (/(/ 



Riggs 

Date of Signature: January 30, 2002 



tfl ft a ^ * *l % 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 

mm Kms om mmz\ m^m mmmm seer. 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 

=SI £3 2001 £ XII 6985 S 
2001 a 023 1381 



m s el s 

Application Number 

i g y i i 

Date of Application 




Applicant (s) 



^.020010006985 

mmmm 

[g*S2l S^SSl 

[SHI 
[CHS12!] 

[CHBI2!] 

[CH£I2I3H] 

[&ssi s°h?i] 
RSI] 

[gas ^s;ii 

[^^] 
[^31 



2001/4/1 

§151 US 
0009 

2001.02.13 
H01L 

sog^i AH ay mm 

Method for patterning a spin on glass layer 

1-1998-104271-3 
OIS^ 

9-1998-000334-6 
1999-009556-9 

9-1998-000541-1 
1999-009617-5 

2i£]§.| 
CHO.Min Hee 
720807-1067010 
425-183 

SJIS 2161AI ^23§ 1134-11 102a 
KR 

2grg 

CH0, Chang Hyun 
651223-1551121 
135-220 

k\Sm^k\ ^k\m 708&iXI ^0H§ 405§ 306 

KR 

19-1 



^020010006985 

[£S2I SgH^ll 



[!¥AiW] 



2001/4/1 



SHIN.Soo Ho 

691202-1226610 

132-030 

AiS^SAI EI 1 ? 73SXI SfefOUUM 1§ 1010s 

KR 

JEONG.Hong Sik 
620527-1041425 
441-450 

=£§!AI SDH^§ LG 112S 

204S 
KR 

mm& M42±°\ ^soii °\m mm, mms xii60£°i 

Oil 212 SgJ&'Af S S?iUQ. CH2J2J 
OIS^ (£1) CHEIS! 
(2!) 

17 H 29,000 a 

os o a 

02 o a 

14 m 557,000 g! 

586,000 SI 
1. S^AI- S Ail Ai 



19-2 



1020010006985 2001/4/1 

[Ji<*] 

£ ^£ SOG^ ^flB^ 7flAjt]rEh £ (a) 2fl€°l «8 

^3<H SKE*H 7)^: #°H SOG^ ^ 3.^ *9r*\°.g. S.S.^. o]o]a\ t ( b ) #7l 

SOG^-t- 1*} -^-<H%tb (c) #71 SOG^ ^H) sfl^^r , 

(d) #71 4i3 sflEl^- v}^3.S. «H #7] til£^l 7|^-o.S.^-Ei ±^ # 

71 SOG^ ^3*1 ^Jl ^>5a^ #7l SOG^ #^4. (e) #7l SOG^- 
2*> (f) #7] 4ia sfl^-i; *M #ul ^>$Z 

^ #7l SOG^ ^zKbth 

£ 5 
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SOG^ ^^i^ {Method for patterning a spin on glass layer} 

H 1 tfl^l £ 2^ #Hfl^ S0G(Spin On Glass)^- 4^ w c^-§: ^ £>*H *r£f 

£ 3 ifl^] £ 6^ ^ w>^tr ^HHl SOG^I sflE^ « 0 >*^ 

*H £A]«1 ^£#o]cf. 

<3> a- ^ ^ aj.^ ^^ofl 3°.5L, ^l^Til^ SOG^" a o v ^°fl 

<4> tii£^] ^>o] ^ 7 ) + o] ^-^i^i ix>«i ^^s^ ^7}^ji u^x><y 

»(design rule)^r o)-TiH , -§-<aj^ #ofl o]^^- JE*1## a}o]o} 7^7}. 

#4i*H ^ ^(gap)^ ^olfif ^ojo] i4E)-ifl^ ^^a] 

(aspect ratio)^ ^7}is\jL ^cf. o]ofl 4^- z| £^#1- a>o]o]]a^ ^ f^all- 

<5> ^^(gap filling) ^-ir 7^]^ f^^^AS.^ BPSGCBoron 

phosphorus Silicate Glass)^", HDPCHigh Density Plasma) -g^l a]--§-£)ji ojcf. 
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n&m, BPSG^ ^4-^1^ 800 °C 3i£ 3-^°} -S-^Jl, HDP #s|-^2l 3-%^ 

^v}7} 2.5 °W>] s)^ 7 ^ ^ ^#°1 ^^^1 ^^fe &t=K 
<6> #71 <4 ^ S-*H^l-§: *M^>7l SOGCSpin On Glass)^ ^l}$.<&^±3- 

^3. a]~§-£}-ji #4. SOG^ #£r°lH ^#.2.3. ^flsl-jELS. 7j s.a^o1 -f^>i4, 

f^o^ ^J^; ^fl ^sKdensification) ^V^ 6 > 
<7> 5. 1 j£ 2^ SOG^" « 0 >^# ^ ^ofl rcj-s^- JEA^ ^^H* 

<8> £ 1-1; ^^(^^1)0] ^^£]0l Ol^ tiV£^ 71^(10) #°fl S0G 

^■(12)# S0G^(12)-ir S^S^l if-^^r 

, SOW 12) #7] fKl^iHl 9X^r. ft 

°]^°] olM^l^l S0G«Kl2) S^^fe *^<q ^ ^ofl cfl^H #1 

o> °1<H*1, S0G^-(12) ^Hl M-fr #2}"*!: ^, i£Bl^ZL2fliq ^ ^ 

°]-§-*H *>S- 4^3. 4^(14)^- 7l^r(10)^ 
±7$ i-^sj^ p>^3 sf|^(i4)^r «H S0G^-(12)^- 

<10> £ 21- ^T^l 71^(10)21 ^^-i- ^^M}. ^1^-8: 

te^l] 7l^(10)2f ^ £fe ^(contact plug) ^-H^ ^H v ^r #°l7] ^ 

*fl ^l*Rr 3H4. #7] 4^£r SCKStandard Cleaning 1) M]^ ^ (^SJ-^S-t? , 4# 
sH^4i ^ iH^S] €^-^)-a: ^-§-^4- H^M", #71 MM ^*<H*1 ft°]*3<>] 
*1 o1j=lo^ ]x1 ^o. S0 G^(12a) ^<H^°1 S0G^-(12a) 
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<n> SOG^"^ -gr^ ^114^ 91^ SOG^ *}^7} ^-o]^o) ol^^^^ ^ 

M-^Tfl £t}. CIS. O]^ jS^O} ^ ^ofl^ SOG^" ^S.^ 

(profile)-g: -fr^sfl^JI, ^^l^r ^^-7} S.^ *1l7i£]c>] S 0G^ 2fl€ 

^7> ^#^]^ TgAgig ^ %[t}. SL*1 SOG^ ff<H*lM ^Cfl^. 0]=O]^^ 

ir ^-f , ^ ^ ^7HHout gasing) J±°l ^] six}. o)e^ ^jao. ^ ^ 



^oijA-^ ss.2f<a (contact profile) 4tb M ^(contact fail), 



<12> -g- ^o) Ol^-JL^} ^ 7l^^ 4^1 ^ ^ ^cH ^l^fi S0G4 3fl€4 ir^sj-cg 

°1 1-^4^ T 91^ S0G4 SflB]^ « 0 >^# afl^ofl &4. 

<13> ^-71 7]^ iH3*r4 4^ ^^r, #4, (a) ^4 35fl^o] ^ £) 

°i 91tt 45-^1 4^ #6fl S0G4# i# ^£..3. £^4. o)o]^\ t ( b ) # 7 ] S0G 

4^ 14 ^, (c) ^4 S0G4 >SH 4^3. 44^- ^*>4. 4^1], (d) 

#4 S>£. v}^EL 2fl4* P>^3.S 44 ^-71 UV£*)1 44:°-^-^ ^ ^4 # 7 1 
S0G4£r 4444 44^51^- ^7) SOG^-i- 44W. 4°H, (e) ^>4 SOG^-gr 2 

4 ff4^ -f, (f) 4"4 4-jel pfiH 44 4444 ^ 44&tt 

4^44 # 7 ] S0G4* 44tt4. 
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<14> #71 (f) #31 If, -#7} ti>£^l ^ Afl3*Hr #31 ^ 3flB] 

<15> #7} m fM*8 ^-Tfl^- 600°C ifl*l 800°C ^85.^ ^SoflAi 20^- ifl*l 2*m ^£ 

<16> ^-71 2*1- #31^ 400 °C vfl^l 800 °C ^JE.£) ^r£^l^ 10-g- ifl*l 1*1 # ^£ 

<17> ^7} lx} ^ 2*} ^-o]^ ^3)^ ^-^71 7>^SAi H 2 0 , 02, N 2 , H 2 , N0 2 SE^r 

<18> ^7] (d) #31^1 MA^} ®3L ^}ol^ ^7] SOG^ ^7] 2^ ffo^ #3HH 

^71 til£^l 71^0] Al^^l «^ ^Jr^o) ^ - <£o. ^^o] ^o)^- 

<19> ^"71 (d) #31^ 71-^S^ C-F 31 7}^ CO 7}i:l- Al-g-^JL, 

71-i^A-l A>^(0 2 ) 7>^# A>-g-^, *°\ 7 ] 7}^3.*\ 1-%^ 7>^# A}-g-^ ^ 
°1 «>^W. 

<20> #7l (d) #31^1 ^1^ 1000W vfl*l 2000W ^£^1 RF sK-l^, 10 mTorr ^^1 100 

mTorr ^JE^l ^ , 0°C ^1 60°C ^£^1 £rS<>lH 203L vfl^l 50i£ ^JE ^c-l 

<21> ^-71 (f) #31^ ^4 7^3. ^ C-F 31 <M 7>i: SEfe CO 7fi# A}-^ Jl , 

#-g- 71-^S.Ai ^(0 2 ) 7>^» A>-g-^H, &$7) 7}^£.*\ 7}± f Af^-^ 7$ 
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<22> ^7) (f) #31^ 1000W vH^l 2000W ^5.2] RF sJ-^S., 10 mTorr vfl*l 100 

mTorr , 0°C ^*1 60°C ^olH 5^ ^*1 30^ ^5. ^]sKr 

<23> ^1 t}^ v}^3. 3flE}^ ^^1^- ^:5l-^(Al203), IH^IteT ^sK 1 " 

(A1N) S^r ^e)^- ^S)-^-(Si3N4)-2.S. °l-¥-<H*lfe- «>^^. 
<24> ^-71 (a) #31^ i^sj ^^^°] 91^ #5^1 71 ^Hl ^IM 

^ #31 ^ ^7l iS.*) ^ "^Hl SOG^-o. tg^i- ^-^5. ojs-o^^j!, -# 7 ) (f) #^1 
3=^1 ^71 S}J= 4i3 v\^ELS. f>\<^ #7} ^-g- ^}Z}-*Kr #311" 3 

<25> ^-71 ^JM 1 ^ ^51^ ^2l"^-(Si3N4), iH^lir ^WA^) , W^TET 

<26> O^}, £ W>^^; ^aHU- ^Ml*}7fl ^<5> 

o>q^cf. ^oflA} <^i£ ~o] §^ ^ofl ^fl *>tf JL 7^^ ufl , o] 

CfS. ^ v}S. $H ^fl^ ^S. ^ 4<>H ^13^1 #ol 7fl7ll^ ^JE Sa^. 

s&<%*\ A %z] ^im- a.7lfe ^ * $1«H 4#35a4. s# 

^MH ^ 

<27> £ 3 ifl*l £ 6£r £ «>^* ^HHl SOG^ sflB-l^ ^£ 
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< 28 > £ 3t ^SS}^, sfl^i(^l^^l)^l ^£)<H ^tt 71^(100) 

S0G^(102)# ^71 i^S] Sfl^^ 711 o]H H|i^J ^ ^ tifl 

4 s 54^. <^7H, sfl^ol qq^o] #£*fl 71^(100) ^Hlfe 

(stopper )^(^l£Al)o] ^ ^ <>1 S0G^(102)^r #7l ^£5] 

^ ^Hl Si^tf. %y) iS^^ ^^HSi 3 N 4 ) , ^^Itt ^32KKA1 2 0 3 ) , ^ 

€^(A1N), 3^ ^^(TiN) 21^ ^^(TaN)^-S. ^*Rr 

#7] S0G^-(102)^r %^\^= n A}-g-£}^ SOG fr^-Mfe -R-7] ^-71 
S0G 1-^* -E-^f A}-g-tr ^?ll 0 lS(silicate), ^I^Ksi loxan) 

ES?! ^^^^^-a> (hydrogen si lsesquioxane) ^\%% *r &t}. S0G^(102)^r ^ 

$5L7\ 1.5 1.9 ^ S-^i , #£<*IM ^^S. ^fl^HS. ^ S^(spin 

coating) ^^.S. £Xtri=f. S0G^f(102)^r °l-§-*H Sl^Rr ^Hl 

db^^ li^tc^ ii*r4. °H, ^ 1000 4000 rpm ^5E. 

o] %o] w>^-2|^}4. ^-7] ^ 3.^^ ^£.*M±r S0G^"( 102)^1 ^ , S0G^f(102)^ 3 
51, ^ 5^0] ^ofl tr}e]- 2S1 ojtf tfl^H ^3)^ ^ ^cf. S0G^"(102)^ # 

<29> OjO^, S0G^-(102)^" ^Sj-SM ^^>C^ lx> ^Al^j-Cf. Aj- 7 ) X ^ =f.o]r$ 

£r 600 'C tfl^l 800 °C 3 £3 20^- 2*1 7_> ^a]^ ^o] 

°H, ^-^71 7>i^ H 2 0, 0 2 , N 2 , H 2 , N0 2 SEfe ^ 7}if A>-g-^ w> 

, tf* *}%z\*}?])t= H 2 0 g 0 2 7}if A>-g-^rf. 
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<so> o]o)s*\, S0G^-(102) ^Hl 4^3-§- #aJ-§- ^ , *3 

a] ^ c>l-§-*H 4i3 5fl^(104)-i- IH^. A o v 7l S>= ^^.-g- 1-H 

£ l-sl^e}^, ^5l-^-(Al203), ^-f^l^ ^^(AIN) £^ ^^€- 

(Si 3 N 4 )<y «H^W. 
<3i> £ 4» ti^, 3fl^(l04)^r <5}<*1 *KE*fl 7] #(100)^.3.^ 

Bi ^o]s] S0G^(102)^r ^^^1 #3. ^o}oi£f S0G^-(102)^r ^ z^r* . ^ 

X| &J1 ^-oj-oi^ SOG^(102a)-^ 2*> #>fl<M 71^(100)^1 #3* 

4. «fl?[tfl, tiV^^l 71^(100)^-5-^^1 300A tfl^l 500A ^S^l ^ol7> slfe SOG^ 
(102a)£- ^1 zl- 51^1 ^71^4. ^ S0G^(102) «>^» #7l*l &J1 S0G 

^(102)-i- 2*> W^-fr 3-f , ^#^1 ^ *3E*fl 71^(100), 

ofl^tfl Si 7l^fe ¥^)^r #3^°! ^ #0.5.3. ol» « 0 Vx^l-7l ^ ^olcf. 

oil, 41 7}i£b C 5 F 8) C 4 F 8 ^ ^ c-F 31 ^ 7>^ H^r CO 7>^# A>-g-^ ^ol 
y>5j-^s>q-. ^>i(0 2 ) 7>i ^ a}s ^-(Ar)4 ^ 7}i£ ^ ^-g-^. 

S0G^(102)5l ^z^ 10 mTorr vfl*l 100 mTorr %^$\ ^ , 0°C tfl*l 60°C ^£^1 ^S. 
oflAl 20s 50^ ^jS., «>^*>>Hfe- 30s $5. ^^Hr %o) M}^^}t\., rf 
1000W ifl*l 2000W %S.9l ?A°] »>^*l-4. 
<32> £ 51- ^-S^, S0G^-(102a)^l *m 2^1-71 2*} ff-<>1^ ^l^V 

A. £ 5^1 Ai 21 SH^r S0G^(102a)^l 2*} fMlH ^ g S€4^ 5li 14 
Efifl7] £AltV #7] 2*> 400 °C tfl^l 800 °C 3 £31 £r3E<*IH 10 

£ vfl^l 1A17> ^£ -*H«Hr ^ol v}^z\-B}r\. ojufl, «-<fl 7 l 7}^3.Ai H 
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20, O2, N 2 , H 2 , N0 2 H^r o]^o\ 2:^" 7}if A}-g-^ HV^^-ZL, C|^r «V^*> 

Tfl^ H 2 0 3? 0 2 A>-g-tb^. 

<33> £ 6* ^S^, 71^(100)^1 <^°1 tfS|£^ ^ 4^3 SflU 

(104)^- *H <£)zj-5q*l #ji #o}&^- S0G^(102a)^r ^4^4. °l*ll 

, ^4 7 }iS^ C 5 F 8 , C 4 F 8 4 ^ C-F 31 ^ 7>i CO 7>^# A}-g-^ ?H 

£tt ^(02) 7 >- ~ o>e^( Ar )4 7>^J£ ^1 

S0G^( 102)5} 10 vfl^l 100 mTorr #3 , 0°C ^*1 60 °C ^£.3] ^£0^ 5 

S ifl*] 30^ ^5., «>^*>7ll^ 152: ^5- ^o] yf^-^i^cf . rf 

1000W vfl^l 2000W ?H w}^*}4. sflBiol 5^ #i£*fl 71^: 

(100) ^Hl iS.3l^-ol ^Ajs)^ ^-foflfe- <5>JE1 p>^3. sfl€(104)# v}^ELg. *H ^ V 7l 

<34> OlOlA-1, ti>£^ 71^(100)21 ±$ <%<X^r 4%^. Aj- 7 1 «V£*11 7l 

#(100)4 2fl= ^^ZL A>ol^ ^ ^^-g- #0|7l ^)*}~ ?H4. # 

7l M}^^r SCKStandard Cleaning 1) (^^S-tt, 4^5)-^ ^ 1"^^^ 
£^1) S^r l-s)-^(HF)2l 51^4 oflo. Af-g^Vcf. ^71 *\}^-& 20°C ifl*] 80°C 
£-£.°lM 2^- 20£ ^E. ^a]^ 7^0} v}^f>\t\.. 

<35> °1<>H, S0G4(102b) A>ol^ wl ^#ofl «f^H tiV^^l 7l^r 

(100)4 aJ-j=lo} =4* afl^o. ^ 7 i^ 0.5. sflJE. iE^r ^ ^3:4. 
Aj-71 #51^3^4^ ^ ojt} 
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^AHlofl ^3*1 £ 7l#^ ^H^ofM tg- «-o><H]a^ -g-^ 7> 

£ l^^l 2l*!r SOG^ 3fl ^V^, SOG^ i£S ^ 1*} 
JL, ±^ ^t°}2) SOG^ ^KHf^r ^3*1 ^-71 SCm-8: ^flE^^ JfLofls. 2x> 

^^^>7l *fl£-ofl f SOG^ is^^S. ft^^o) 0)^.0]^ - &ck 4 

^ SOG^- sfl€^ Ir^m £r«* 7fl^« ^ flul, SOG^- sfl^ 
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i] 

s.s.^\~ #31; 

(b) ^"71 SOG^-* 1*} #<H^Kr #31; 

(c) #7] SOG^- ^Hl sflei^ ^<5Kr #7ll; 

(d) *>}ZL sfli^ ^ #7] *KSi^ 7] # o_3.-fEl £.3 £o] 
3 #7l SOG^ ^£1*1 #3. ^>$l£^- #7l SOG^-8: ^A*\$= 

(e) SOG^M- 2*> ^<H^*Hr t^; ^ 

71 SOG^-1- ^*Rr #« 3^§- ^HJiLS SOG 1 ^ 3tflE^ 

2] 

*)U%M1 91°)*], #7l (f) #31 ^, 

^7i #51*11 7i^ ±^ ^*Hr #31; ^ 

4 V 7] SOG^" A}o]<Sj B] ^d\) ^^nl-o. ^ ^ ^ 

4- -^JlS. *Hr SOG^" sflE-l^ wj-^. 
3] 

3U%M1 &<>H, #7l 1*> #3]fe 600°C ^fl*l 800°C ^S.^ ^r£^^i 20^- 

2Ai?i ^s. *H*Rr ^ s-^o.^. ^ sog^- mi^ 
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4] 

9X°]*\, W &A}x; 400°C 800°C ^51^ ^5L<^H 10^: 

vflxl lAl^l ^JE ^a]^ ^-i; ^ SOG^I sflT^ u o^. 
[^^J- 5] 

aflllMI ^^H, ^-71 1*} ^ 2*} f?-^ #31^ 7>^^ h 2 0, 0 2 , N 2 , H 2 

, N0 2 iEfe s^- 7>^# A>-g-§>^ ^ f^AS SOG^ 3flE^ 

61 

*)ll^°fl 5^1, (d) #7113 ^^^1 ^ #°>5afe SOG^ ^"71 2*> 

-i: ^oi!- ^o. ^ sog^ 

7] 

*fl6%Ml &<>H, 4>7l ^lfe 300A 500A ^H^l ^-^^-S. ^ SOG^ 
8] 

2fll^°fl Sl^H, (d) #313 ^4 7>^*1 C-F A}^ 7>i HLfe CO 

if A}-g-S}^ ^ 41^1 C. S ^ SOG^" 

*IU%M1 Aj-7] (d) #31 3 1000W vfl^l 2000W RF 10 
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mTorr ^) 100 mTorr 0°C ifl*| 60 1: *H4M ^ xfl*l 502: ^ 

£ ^A]SKr ^ SOG^- tfflE^ w o V ^. 

10] 

A}-g-^ 3* ^SLS. *\±= SOG^ 

in 

mTorr ^) 100 mTorr *5L*| 0TC xfl*l 60°C *5U] 5^ ifl*l 30^ *H 

^ai^ ^ ^ sog^ mi^ y o v ^. 

[3^9" 12] 

*fll^l p > i3 - #3-^^. ^^HAiaOs), 

o^n]^- ^sWAlN) 3^ ^el^ ^^(Si 3 N 4 )^ *1*<H*L 3* ^ S0G 

13] 

*fll^Hl flow, -*7l (a) ^o] *43<H fl^ #51*11 71* >*H 

^*Kr ^1; g #7) i:JM^ <iH SOG^ ^*Kr o]^6\x]5L 

, #7] (f) J&n ^ 4i3S *H -8-71 ^S^^-i: 

fe- #7111- c] S#SHr 3# *m SOG^" sfl^i^ 
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l%=?*fr 14] 

*1|13W Sl^H, ^S^n}-^ ^^(Si 3 N4), W^tt 
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